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VEA  Power  System  Architecture 


•  The  Next  Generation  Combat  Vehicle  Electrical  Power  Architecture 
(NGCVEPA)  is  the  Vehicle  Electronics  and  Architecture  (VEA)  Power 
System  architecture  and  power  management  approach  being 
developed  as  part  of  complete  vehicle  electrical  architecture  for  the 
VEA  Research  SIL. 

•  NGCVEPA  will  meet  the  most  difficult  case,  super-set  of  requirements 
derived  from  all  combat  vehicle  requirements. 

•  VEA  has  decided  to  use  a  Systems  Modeling  Language  (SYSML) 
tool  to  capture  architecture,  interface  and  functional  design  details. 
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Vehicle  Model  Overview 


•  Create  a  fully  integrated  Advanced  Propulsion  On-Board 
Power  (APOP)  model  that  includes  the  powertrain,  cooling 
and  electrical  system. 

•  This  model  will  be  used  to  predict  system  performance  and 
serve  as  a  test  bed  for  the  vehicle  control  development. 
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Powertrain  Model  Validation 


Powertrain  Model  for  the  vehicle  was  compared  with  results 
from  tests  run  at  the  government  test  site. 


Attele  ratio n  Com  par  iso n 


—  OCV- 12  - ICV-9a  - KV-22 

BCV- 12  w'ti  AGASW - GT  Suita  -  ECAAiN 


G radea bifity  Co mpariso n 

■  EV  BGT  Suite 


Fu  d  C  o  nsu  mptio  n  Co  m  pariso  n 


-vzv 


-gt  suite 


To  date,  APOP  vehicle  data  does  not  exist,  but  as  data  becomes  available  it  will  be  used  to 
validate  the  model 
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Example:  Fan  Control  Comparison  Results 


•  Results  from  the  government  test  site: 

1.  Control  1:  2.2  mpg  (Lookup  table) 

2.  Control  2:  2.0  mpg  (Temperature  threshold) 

3.  Control  3:  1 .9  mpg  (Always  on) 

•  Conclusion:  Control  Method  1  produces  the  most  energy  efficient 
results. 
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Model  Control  Work  Overview 


Why,  what,  how 


Need  to  control  the  overall  APOP  based  vehicle  (containing  the  ISG)  in  the  most  efficient 
manner  to  achieve  desired  performance 

Overall  vehicle  has  mobility  demand  and  also  higher  electrical  load  demand  (in  the  APOP 
system)  —  some  higher  electrical  load  demand  being  due  to  electrification  of  previously 
mechanical  loads 

Controller  involves  real  time  control  of  various  devices  in  the  APOP  based  vehicle  system 
in  the  most  efficient  manner 

Modeling  and  Simulation  (M&S)  allows  developing  the  control  algorithm  in  software  and 
then  exercise  it  completely  in  software  to  ensure  its  proper  functionality  and  correct  any 
errors  or  issues  while  in  software  phase 

M&S  allows  trying  alternative  control  strategies  for  best  efficiency  and  performance,  before 
implementing  in  hardware,  thus  saving  cost,  avoid  errors,  and  ensure  successful  operation 

>  Upon  validation  of  the  control  algorithm  in  software,  it  can  then  be  converted  to  C 
programming  language  code  and  then  to  executable  code  by  compiling  appropriately 

Controller  code  in  C  can  be  generated  by  software  tools  and  then  can  be  touched  up  if 
needed  and  then  compiled  prior  to  uploading  the  executable  code  to  hardware  based 
controller  board  (presently  the  Controller  box),  which  can  be  used  to  drive  one  or  more 
hardware  component  or  subsystems  to  validate  the  control  algorithm 

Once  the  hardware  validation  is  complete,  the  algorithm  can  be  burned  in  an  embedded 
controller  board  for  eventual  production  level  APOP  vehicle  development 
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Vehicle  Controller 


•  Controls  Development 

-  Programming  in  C 

-  Flashed  to  controller 

-  User  interface  software  on  control  computer 

•  Integration  Strategy 

Component  level  code  and  CAN  control  (Fan,  DC/DC  converters,  etc.) 

-  Adaptation  of  VEA  state  machine  diagrams  into  system 

-  SIL/Vehicle  integration  of  controls  including  throttle  control 

Optimization  of  controls  leveraging  feedback  from  Analytics,  experiences  in 
integrated  testing 

•  The  controller  allows  physical  control  of  the  system  at  various  stages 
of  development  and  in  the  vehicle 
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SIL  Overview 


•  Baseline  and  APOP  tests  will  be  performed 

•  Allows  checkout  of  system  and  controls  prior  to  vehicle 
demonstration 

•  Results  feed  back  into  better  models 
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APOP  SIL  Setup  in  Bldg.  212  Cell  2 


•  Design  of  Experiments  test  points  executed 

•  Elevated  temperature  testing 

•  Collected  data  given  to  Analytics  for  controls 
modeling 


•  Fully  instrumented 
Powerpack  and  Transfer  Case 

•  Low  voltage  load  bank 
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